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(54) Title: METHOD OF SCREENING AGONISTIC ANTIBODY 
^ (54) «SBfl)««;: htfLft(»X^7 'J--><fyj^ 

^ (57) Abstract: An agonistic antibody can be efficiently screened by superintecting a cell strain, which proliferates depending on a 
^ ligand (factor), with antibody libraries respectively to various receptor chains and collecting an antibody gene from an autonomously 
^ growing strain by autocline of an agonistic antibody formed from an appropriate combination. Since antibodies are used as libraries 
0> in this method, the screening can be performed efficiently and conveniently without resort to troublesome operations. 
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15 umi^^^^m-r^mmomm • nmmitvxmmm^''y^i-/i^^^^ 5 s j: 5 
}z:>^LTT=i^c^;^ h^m^^-r^y^^—r/i^^mm^-^fixif^^ (Blood 199 

8 Sep 15;92(6):1981-8 •US98/17364)o fcl^cL. ^ i 5 J^^T^?::^;^ 

SjI ^ mmr y ir ^ ^ J^^f^ Sr^)P ;i ^ ^ i 1^ i o T^E L fj: imm^ ^m^^ 



wo 03/091424 



PCT/JP03/05372 



-2- 

m'tfi^'fiKM-t^^^^ 100 ffiHT o^f^-rs 1 10000 a ^ (Dm^^t>-^(Dm 

m^'M^m^ti: . L H m-^t>^X 400 -©f^^s 10000 0 

5 (DmM-^(r>mAi()^'^-^K-^l^o Bispecific diabody t LT^r— 

::.tmm\mi-^Bm-A^h^±^mm^^^^mtf::^±, monospecific d 

10 
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HiI(D^'^fJ:^^[EliUl1-5<, assembly PCRj^T—:2^||Fv(scFv)^'g^^L. 7t 

u ^(D-:^m^^m-m^mmmmm(Di^^'-r^^mmt cHi-hinge-cH2-cH3 ©p^i 

^(D V Y-mmx^ 5 J; 5 Lfc Ba/F3 ^ A m^^y-^-fy 

>^xM. 'mm'm^m:h\.fi\\ 

Cl] i^T<^Xm (a) ~ (c) ^-^tf^ r=^:=^;^ b^^«0;^i5' 
20 (a) *5J:-a?#*#:%?f^-r5S^#:%^m-r§«T'feoT. 

(c) T=^^:^h#ffiSr^-r6^fr&3im-SXm 
25 C2] Xm (a) S^^^r^^ Ki-^lt^^iS J^tm^^^*^^ 
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10 [7] «itmi/^^^^^^B■r5#liW1-6^^^^^°^5'K:aSG-CSF^^ 

[1] ~ C6] (D\,^-rfif)^mm<D:^m. 
15 \zm^(D:)fm. 

^ t mm h-r^ c i o ] {riB^©;^^. 

20 [12] ni^m^fi^vi^^-xi^unx\^^^mK &:f(OTM {si) 
(c) Sr-^tf;^?iJ^J:'9f^M$tb^rt^#tti-rs. [i i] \mm<DM^. 

(b) ^-T^SlF v&CHl-h i n g e-CH2-CH3(^^'a'$ii:5^iiS:J: 
25 (c) (b) T«$ti/c-;*:0m#:^^f:p#m#M'l4^#:^f«i-SX@ 
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(a ) m-(D^mmmir^-^mF a b ^fm-i-sx©. 

(b) m-:^mFeLh^Fc\zi^^^^^^tKi:v. ^-(D^m^m\mir ^ 

5 (c) nn (b) x-m^f\^f^~^mm.m-^t^^mmmi^mmt^j:M 

[14] &.r(DJin (a) - (c) ^^tf. T=f^;^h#S#^tt^#:<^;^ 

(c) T=?:=xbf^ffi^^i-§^#:^5ill1-S33 

[15] ^^mm^mi^^mii^^m-om^x-mm^^ t 
[143 \zm,<D:^m. 

15 [16] ^^#:(^)g^(:i^#LTiim'r5«T'fe5. [1 5] 

[17} g:^^^s«^imv^:^^•:^/^'^^i-«tl^^■r^s [15] 
[16] Kt&m.(D:^m. 
[18] ^^^^5. Vi^^/v^BI-satg^^-t-s ^y^^^mto 

20 =3r^yg^#:-efe^ [17] {ZllBtt©;^^. 

[1 9] mmmMi^^^-r/^^^-r^mm^^i-^^y^-^^m^G-csF^ 
mi^xh [18] \zmm(D:^m. 

[20] f ^ ^ ^ y i '^^mir^m-B-l^s 

T=f::^;^h{^ffi&^1-S^>(D^flJ^$tt5. [15] ~ [19] ©V^-f;^;0^^|E 

25 m<D:^^. 

[21] ^-©g^^||:}3itJ?^z:(Dg:^#:0j3:^-r S^tbmom^^^ 
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5 C2 3] ^mwmmii^<Dmmtmm(D-^^mm^v >';^7-T^^^^Tv^?, 
^t^^t-r^ [14] ~ [2 2] <D\,^'rm^\m^<D:^W:. 

(a) ~ (c) ^^t^:^m\^i:^im^^^^t^wmti'^. [23] 

10 (a) 0-<Dg^#:iMI^>^i-^-:^^Fv^{«-rSXm 

(b) ^-:^ilFv^CHl-h i n g e-CH 2-CH 3 t^lt-a^^ii:^ r i J: 

(c) x@ (b) x-im^fitc-^m^i^^^n^nmM'l^^^^i'fBir^iM 
[25] Rl^tB^dS y y;&-T'3^«nTV>5#SiNFM'l4^^^5s UTOHn 

15 (a) ~ (c) ^^:^mK2:\)i¥m-^M^t^mmtir:6. [2 3] tc:|B« 

( a ) ^-(^s^^^}^>^-r5-;2^^F a b ^mi-^:m. 

(b) ^-*^Fab^FcJJ:^^$^ir5:itt2:J;!9. ^-©^^#:^l->^-rs 

20 (c) xm (b) -t?f^M$^f'-^^^#^^^tf^®#M'I4^^^<^^i"^J^® 
[26] ^mmM^^i^(0 C H 3 tc, T ^ y ^g^l- J: o T Knobs-into-ho 
les;5S^A^tlTV^5rt^#m2;i-S^ [14] ~ [2 5] m^-rflf)^\mm. 

[2 7] #»fr;0S-.7^aX*flsT?fe5. [14] ~ [2 6] (D\^^-f^M^m 

25 m<D^^. 

[2 8] X@#m^#^t^fe^. Cl 4] - [2 7] <^ 
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C2 9] &.r(Drm (a) ~ (c) ^^t^r=i^':^hlijii^^mm-t^:m. 

(a) [1] ~ [2 8] (D\,^'rtlf}^mm(D^m\^^^. T=?c=:;;^b^^?^^;^i5' 

5 (b) X© (a) (D;^^v-=^yi^\^^^MU^fi^r=^=^y^V1^i^^^-Vir 

(c) xn (b) (D^±mm. ^fc\^mm^(D^mmf)^^. r=^^;^ b^^^m 

[3 2] ^fW^m#m^#:T*fe5 [3 0] ^fcfi [3 1] {^f5m<^«. 
[3 3] ^#:i:0|t^}^J:!9#*Mt:L^c:^Si^^s, «iimv'i5'^-:^/i-^B 
15 -rSTO^^-rS. [3 0] ~ [3 2] ©v^-f^d^™m©iBR 

[3 4] ^#:©^0^m^i(^Rr^ll:^;asy y;?;--e|§f^n. ^^o^^(dch 

3 131. r 5 / mS^lJ: J; o T Knobs-into-holes ^S^A^ tlTV ^ S ^ i ^^ft i 
(xm (a) ) o 



wo 03/091424 



PCT/JP03/05372 



-8- 

m^^^ iTM (a) ) o 

mmm^^mim<Dmm^m\-^^^x^mxh^. :^mm\-m-f^^mwm^ 
20, K^ir^tf)>x^^. af-. m.m^^^'r^^mi^xh^m^\ax ~mwm'\m 
:^mm\^^ii^^r=f=-^ h^mi^mmii^ki-i. ±m(DT:d^:^\^i^i^t^m 
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tb-C. mK.\t. -^-^Ts, *fc^:iT;^/yif/^•^^ffiv^^^i:^s•et 

m-rso ttgoT. %m'c-^^tzMm(omWMm-^h^k-km%\^. m 

m^(0 CDR ICxsj-^Si-^y^^-^-^fflV^r. RT-PCR "0 L^*5J;0HII(Z) rT 

m.mi.\z.-^-^\^. ^uh^mm\zmmi^^-r^Z'0(Dmm (cdru cdr2, cdrs) 
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^m-to CDR \z.nJt^ir^:fy4'^-t VX\X Mx-fi. cdr J: 19 h^m'\^(Dm^ 
Mft-'t^-^y^^—^m^^^^ti^'Xr^^o -kfc^ in vitro f^*5V^T U ^//-^^ 

=3- K-t-5jt^i^Jc:#M6<]lc:^^-r S r ^; i)^x^ vir^ 

v^Tft. m^e5§p^-<y^K^^. ^^^^ r^-og^^^j *5j;tJ? r^r(7) 
15 Sr^^-r (*fc};im-<:/^ Fll©§|55)^-<y^ K) Tfe 5 r t 
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20 y^y^^y (autocrine) i#Jim-r5c 7^ :/i#Jtm^ ft. «S 
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^m^mtl^Xn, O-CSF^m^. mpl^ neu, GM-CSFg^#:. EPO c-Ki 
25 U FLT-3 m^mif^ ^ t ^S-t't So :2^^BJ{^fcnt S-t:IBlll^|fe#[4±i^«<^ 
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^(om. :^mmKm^x^mx-^^m^thx. m^it, wseo^ fdcp-i, 

FDCP-2, CTLL-2. DA-1. KT-3 ^^^ff o ^ t 5o 

5 ^^^m-^mmxhox. m^mi^om'f'i^mwi^xmmir^mm-htfc. ^ 
^^mo mm \m. mm (^m^^^-fv^^i i}^^-^fh. ^^k, ^mom 
~^m^m 150,000 ^/vhyo^y'nmmi^xh^), 2:^(Dmzmm a^) ^ 

mi^^y^jvy^ m ^^-rSo ^Hfl-ocoMiziRT'^fj^ (VH) ^^L. ^ 

mnmmm^^xf^mm.o■^■^^^(n>-(y^-y:^^7.^w^^\^x^^•^h^k.h 

tlTV^5 (Chothia C, et al: J Mol Biol 186:651-663, 1985^ Novotny J, Hab 
er E: Proc Natl Acad Sci USA 82:4592-4596, 1985) o :2|^^51t-*5tt S^^^ 

25 -t^fM-^ TFcj iiifffti6®f>T-;5SffeD5o -<^^y:^mit\z.i:V) , 2o© 
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m u VH-VL^v-7-©^®ic:mj^>^^gi5{i^^^^-r^o 6 oco CDR ^mm^mm 

10 mi 3 0(7) CDR ©^^^tf Fv (Di^^) XhoXh. ^^^2: «3 %ilfP'|4« 

Fabif^H- (F(ab)t^>P?}m5) ^ii©^mMi|^*5 J:tJ?fi^ 

(^^^fS:® (CHI) ^-^tf. Fab'|ffit«s 

i^±(^ix;^7^-r y^tt^mm cm mm(D:^/v^^^i/^^^(Dmm(Dmm^m\i 

15 6t)Js:^i-S.^-t?Fab m)T-tm^<>X\/^^, Fab' -SH i fi. "^nW^O 1 ^fc}^-?: 
ti.^±(^v';^-r'f Fab' ^^-fhoxh^o F 

(ab' )if;T-tt> F(ab' ),^:/iyym^m(D\iyi>noi^^y'^ y\z.mf^P:^/\^y 

m^\-i^^nx\^:^, 

20 :^^5ll^:*^^V^•r^-rr#xV(diabody; Db)tt. »^i^ll'a'}-J:«9'^l|$nf2: 
"ft (bivalent) ©^#:if jt^JI1~(P. Holliger et al. , Proc. Natl. Acad. Sci. USA 
90: 6444-6448 (1993), EP404,097-^, W093/11161 ■^)o ^^TJ^T-ff^^ 2 

25 , v\ m^\t. 5Bmm^(DV y^-K2:y)-^^^fix\^^^. m-'t°v-<y'^m 
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m^^$|5{jL^^-r S ^thfj^^o ^(Dh^2 0(D^f^5^Ji (a> b) IC^-rS VL 
i VH VLa-VHb i VLb-VHa (D%^'ht>^'<i 5 ^S^^cD U VlJ—'^^h1th(0^ 

(scFv<^|lla{^:oV^Tft^ Pluckthun TThe Pharmacology of Mono 
10 clonal AntibodiesJl Vol. 113 (Rosenburg and Moore ed (Springer Verlag, New 
York) pp. 269-315, 1994) ^#E) o :^mm\^^if^Vy^—lt. ^(DMi^l^ 

15 mm^wm\^n.^m:^ rt Yimw-i }i-t^Wfni)^<^xh^mx.\'f. jones e 

t al., Nature 321: 522-525 (1986); Reichmann et al. , Nature 332: 323-329 
(1988); Presta Curr. Op. Struct. Biol. 2: 593-596 (1992) #^)o t h'fkl^^: 

LTft. -^[IX-fS. IgG, scFV ^ CHl-t >'i;?-CH2-CH3 (DYi^^Z^mWl^tzMW^T^ 
scIgG (scFab^t:/v?-CH2-CH3(DN5^}3:#ilPbfc^#i5>-?). scDb^^ 

^fh(D^m-(':fy y -Sr«--fim^^$*6:0S. scDb ^ffiv^5#^(-f*s 
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:as^ffi#»$rL^(D^. m-(D^m^mi^ ^ nm~(D^^mMim'r 5 ^^^^ 

5 uhn^4;v^mi^yy(':^yV-^ii}mK^mir^^t-i:}^T^^o vyxi^^i'V 
%^i-^o ^<omm^y-{^y')-t^^^Wl^>{^^^-<'^9-h^^x\%. r 

•i/^^tfy?.^?^;^^?., iry^r-f SV40, HIV^CODNA 

t^, McCafferty et al. , Nature 348: 552-554 (1990); Clackson et al. , Natu 
15 re 352: 624-628 (1991); Marks et al., J.Mol.Biol. 222: 582-597 (1991)^ 

#^)o ^"O^W-mz-n.^ y%^(0^i\^\^xm^y^y^y^)-^\m:f'!b^hi>^ 
X^m\ ^(0^mm.%^^'^%>(OXWi\\ ^-f^ •^e':^I^S^#:coAil, 

20 ssembly PGR \Z.X—ifm Fv (scFv) ^ 7^7 y -SrS^-T^o 

^© Vjf-?-/HB^[| i CHl-hinge-CH2-CH3 ©^(cljf AL. V ^ n ^V^ffitDT'y 

;^ ^ K^m^^A^rcy-r -^y y -^f^M-r^o % u < ft scFab h \^x^)^ 

^'i-7HB^IJ h -hinge-CH2-CH3 (D i^^A Lfci ^ ^ 7 y - ^M^-f So * 7t ft s 
25 cDb<D9^7*9y-t LT«^-r5o 
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ed. immunol. 20: 27-32 (1990)). pEF-BOS (Nucleic Acids Res. 18: 5322 (199 
0)). pCDM8 (Nature 329: 840-842 (1987), pRSVneo, pSV2-neo, pcDNAI/Amp (In 
vitrogen). pcDNAI. pAMoERCSSc. pCDM8 (Nature 329: 840 (1987)), pAGE107(Cy 
5 totechnology 3: 133 (1990)), pREP4(Invitrogen), pAGE103 (J. Biochem. 101: 
1307 (1987)), pAMoA, pAS3-3, pCAGGS(Gene 108: 193-200 (1991)), pBK-CMV, 
pcDNA3. 1 (Invirtogen) , pZeoSV (Stratagene) ^^^^^^J' LXM^ir^ ^1 

jtfe^©:ri3^-^-*5j:t;j^y/N:/f— , sv40 ©M^^n^-^-, rsv, hi 

0^ 1, Hsp m(Dmmim^^(om.^^(D':fn^-^-m^m-f^^b^fy^x^:6o 

^>ffiV^5ii;aS•e#5. filxiff, h:^V-iX3:x(Cytotechnology 3:133 

15 (1990)), vi^m-^/v-yt7J^m^m^2-22im^<[km. V'^y:^^i^Bi^m 

(Proc. Natl. Acad. Sci. USA 84: 7413 (1987); Virology 52: 456 (1973)), U >• 
^-;57;ViX'5'A*^t^^, DEAE-x^;^ h 7 y^f^^fflV^f^: DNA (Z)E^ 

m t mm(Dm^^t>m-\tmmm\ttj: < , 4 ^(Dm(Dm^^t>'t\t 10 51 9 # 

jfiL^^^tt^^i-S:^:S^#: (whole antibody) Tfe5^^;^W*LV\ ^<Dt- 



wo 03/091424 



PCT/JP03/05372 



-18- 

5 cm ^m^(D r 5 y J; o T rknobs-into-holesj (Protein Engin 

eering vol.9, 617-621, 1996; W098/50431)^^AU M^(D:^^r.Ai^<Dfm 

mm\^mir^m^i7ii¥0 CHS L < tt. T ^ y mnm^X<^X knobs-int 

fi—:^m^^m^ scFv r ^ }c: J: t5 , mmt mm(Dm^^t>'t^m^ 

U scFv-CHl-t >'>?-CH2-CH3 (D^xmmifi^^mm.^'^^ ^ i: %"5rtg-e&5o 

(1) m-(D^mi^m\^nir^~^mFv^jmu ^v>t\ ^-i^k^fv^ch 

l-hinge-CH2-CH3 r idj; 9 , 

(2) ^-(Dg^#:$Il^^f S-^^Fab^f^MU ^V^T\ ^-T^i^FabSfF 
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^mm-^ un (c) ) „ 

:^mm(D:^^}}-':^yi^'^m\z.xoxmu^tifcT=i^:^hmmt. mn. :t 
20 ^m^v:^^yh'tvxim'r^^mi¥<Dm mK.u. Am^^nBm) mm 

y4:fy^J-K^mi-^. 

')-ffy Y^-^mmmx^ ^%mm^mM-t^o ^ mmi-^ a m^w 

«-r6o igV^T^B0^#:9^>^^9y-M«i-So rtbT'^Aim^i^B. 
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mm\^rT=^::^:^ him^^-r-^-^. :LM^mi-^^ vi-y(D^m^(D:t- 
5 ^--yom^m'^^m^TL-^^rc^^m.^^^ pgr }c j;oTiiiitz-t-5o 

10 iumh^^ir^. 

mi^^mmir^mmxh^x. m^mi^com^f-im^i^xmrni-^ms^^imir 

15 Sr^1-5^#:Sr3i$^-r5 (Xg (C) ) o 

n<>x. ±m:^m\^^n^0^v\^mm\z.^^^x\x ±ibx© (a) ~ (o ^z. 

mk-x. nn (A) mm-AK ^s^^=i-K-r53tfe^^ej;t>*»^^o« 

25 1-53t^^^^Ai-5Xm^-atPo 
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10 mWs ^&tt^. sDs-^°y T^y/vT^ K^>mmS)^ ^ii.ssM?^a. mm. 

^yy^—. WlM^ 'c:^'^ h 9 y-^—^ib^^ifhfl^ (Strategies for Protein 
15 Purification and Charcterization: A Laboratoy Course Manual, Daniel R. Ma 
rshak et al. eds. , Cold Spring Harbor Laboratory Press (1996) ; Antibodie 
s: A Laboratoy Course Manual, Harlow and David Lane eds., Cold Spring Ha 
rbor Laboratory Press (1988) )o :Ltl^(D'i^ "i^-r h-i^^y ^--It. HPLC^FPLC 

m(omm'i=^'^v^yy>f-^m^^^xno:iti)^x^^. ^mM(DW.mt 

20 w^mimLx-^^i-^^tf)>^. ^0,-^(D'^^j±mmvxmmi-^:^th'^m 
xh^o i 9 \mm ' mm-^ titer =^^:^ hmPf^i^h^mm^^^ti^o 

Vytl -Xmtth. J^^O CH3 \zr^/ WMM^ ^^X knobs-lnto-holes 

■i)mx-^xix\^^^ tjfeoT. ^mm\ci.<>xw^-^fi^^mt.^ $f^L<ft. ^ 
25 ^(Dm.mhmm(o^Mmm^])y^-x^^\-f.fi. >6^o^#:(d chs j^i, r^jmn 
j:o-r Knobs-into-hoies tmx^fhx^^^ h ^#m^-r5T=?^y^ ^^ 
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10 hifix^^o -^v'^:=^^w^mm-r^'^m'^(o^^w-(Dv^^y}^h\^xiL-iOs 

12, 24, 4. 7, 9, 13, TSLP, IFNa, ^mtK U K LT, 

NGF, GDNF, NT-3, 4, 5 ;as^ t^tlTV^^o J: !5 m#§n5T=f- 

i^fi, i^i^gf-isr^, ^^^\z.^\.x^^wm^^m^^\mm-^MUW'. m 
20 mm), ^mk wm^m\(?nGs r^een^), ^v-f^j(EDTA#), ^^^mm^ 
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{fn\fV>^]):=i-;V, Ymm). ^^;r:/##®?§l*^J(4^y y/V-^-h 80. H 

5 ("Remington s Pharmaceutical Science 16* edition", Oslo Ed. (1980)^ 

10 M L#6 danger et al. , J. Biomed. Mater. Res. 15: 167-277 (1981); Langer, 
chem.Tech. 12: 98-105 (1982) ;>|eS#fF^ 3, 773, 919 ^;gfc#|it#WmiS^M (E 
P)^ 58,481-^; Sidman et al., Biopolymers 22: 547-556 (1983) ;EP H 133, 98 
8-^)0 

20 ^^t#^^ff5^iti%X.P.tlSo ^H-1j^}i\.X\X. naked F{c:J;?> 

L-T?fMi-Sd>(Adolph r'^^^^V;^/^ y A^^J , CRC Press, Florid (1996) #M). 
25 t.fc\t. =t n ^ K^*S:i^^<D \i^-^Um^^m (1093/17706 #) LTS^-T 6 ^ 
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mmBmm^^dtir^:^mm)\zi:y)-t^^fj:Miit^^^n^, ex yiwo\z^\^^x 
5 v:^y-J>>yyy:^y:r^^i^3y. m^mmm {^m^w^ 4, 945, 050 ^) . ^ 

(MPL £^^Bi&>5i-iB:^^ GcsFs^i^<^j^i:ii • m^[Hmmt(D^;^ y^mw-mmn 

m : TPG) 10000 /well (cI, tJ7^;v^C)^^(^ J: ?) i#timtg&#fc MPL^^ BaF 

3«(^#^?'«^li^cOj:^^±?t200;iLlr,Jp;t. 3 5=^131 ^mWJ^^SF (N 
akarai)20/iL ^M^X 2. 5 450 im (D^A^&^m^l^X m^m^^M^fCo 

15 MPLB3^BaF3« (HL(TPG)*3 j;t;LH(TPG)) It. ^«±?f (^?iS^#fi«J}C« 
ii^?:«L-CV^7c:o ^§l^^^mUTV^/^^V^«(7) BaF3 (HL(BaF3):Jo 

J;Ij«LH(BaF3)(^^#:dM^ffiL3^eVN^, JtmbJ^^^^o/c, ^#^5CM^^(%). 
m\t 450~655nm ^WL^^^^iTo 

25 r^::=-^ h^^O^T^V^i LTmpl {^^t-^^/ ^ Xi—^r/V^^ 12E10(W099/ 
imA)mm\^f-o ^#:12E10 Br^M^Sr=^-Kl-6 pC0Sscl2E10 (WOOl/79494. 
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W002/33072) t> h diabody ^ — Kf^ EcoRI-NotI m}!^:^ V tHU ^4^^:^^ 
^^^-fj^ $ K pMX (D EcoRI h NotI (Om^^XX^f', ^ (OZty:^^ K pMXscl 
2E10 ^/-^ y i^^^^lHIS Pt-E \Z. FuGene6 (Roche) ^ffi V h 7 7 ^ a 
>'LfCo Pt-E ^ 10%4^|^l;eifiL^(FCS) ^^tfiJ'Vv-^y =i^^^-if/l^^;ffi(DMEM) 
5 -e Gem dish \Z.W^ g 0 FuGeneG 1 7^7 5 F pMXscl2E10 ^^l-^^ LlTc % C» ^ 

^#m^#±^{;i 10 IX gM :^V^l^y (Hexadimethrine Bromide, Si 

t b MPLcDNA ^^AL. MPL V iJ> Ko^ ?) Thrombopoietin «5 If^ 

1 0 I- o f::,^pgBa^ MPL/BeFS (MPL ©^Bl^^ll:^ ^ G-CSF S^#:cDJ3lSa • iBJiS 

PMr/io%Fcs ^xmm^mntc t r 5. g #iim-r ^ tif::, r mm 

Mm^mm^Pl^^mir^ diabody (D:^- y^y-i J: S itmr-feS r i 

immm2-] scFv-CHl-FcHlj;5;^-h>J'7^yJi^ 
20 pC0Sscl2B5 ^^.\Z.^ EcoRI-HL (5' - GGAATTCGCCGCCACCATGGAGTTTG 

GGCTGAGCTGGGTTTTCCT -3' /ia^!j#-^ : 1 ) HL-Sf il (5' - GCATGCATGGCCCCCGAGG 
CCACTCACCTTTGATCTCCAGCTTGGTCCCTCCGCCGAA -3' /ia^J#-^ : 2 ) S^ffiV^T PGR ^ 

tTV\ 5' }c EcoRI, 3' 7^9^ X K•:^-iH^m■a« Sf il i^-f h Sr^-TS scFv 

(H-Da^fei^^mfco -ufmrn-mm (l-h) (Djii};i^v^fc:t>co^#5fcs6{3:t-f> 

25 5Hs(5'- GGCGGCGGCGGCTCCGGTGGTGGTGGATCCCAGGTGCAGCTGGTGCAGTCTGG -SVIB^'J 
#-t : 3 ) i 3Ha-Sf il (5' - GCATGCATGGCCCCCGAGGCCACTCACCTGAAGAGACGGTGACCATT 
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GTCCCTT -3' /m^m-B- : 4 ) , b < H 5Ls (5' - AGTCAGTCGGCCCAGCCGGCCATGGCG 
GACTACAAAGACATCCAGATGACCCAGTCTCCT -3Via^lJ#-^ : 5) k 3La(5'- GGAGCCGCC 
GCCGCCAGAACCACCACCACCAGAACCACCACCACCTTTGATCTCCAGCTTGGTCCCTCCGCCGAAA -3' 
/mW^ : 6 ) om^^tP'^oyy^-^-X- pC0Sscl2B5 ^^\Z. PGR ^ff V\ 

t f IgGl (D'^mmMB'f-^^tify:^^ KHEF-1.24H-gyl(W099/18212)^ 
^fflJ^PCR^m\ CHlEtu^^i^M^^J^tJ^CHl, hinge (7^7^ v-EcoSfil 

10 (5' - TCGAATTCGGCCTCGGGGGCCAGCTTTCTGGGGCAGGCCAGGCCTGACCTTGGCTTT -3' /IB^IJ 
: 7), HigeCHla(5'- CACGGTGGGCATGTGTGAGTTTTGTCACAAGATTTGGGCTCAACTTTC 
TTGTCCACCTTG -3 VlB^Jlf-^ : 8)) , CH2 (T'y^-^r— HigeCh2s(5' - CAAAACTCA 
CACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTT -3' /iB^IJ#-S- : 9), 
Ch3Ch2a(5'- ACACCTGTGGTTCTCGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTCGATG -3'/ 

15 Sa^J#-^: 10)), CHSCT'y^-r— Ch2Ch3sW(5'- G6CAGCCCCGAGAACCACAGGTGTACA 
CCC -3' /@B^'J#-^ : 11), StopNotI(5'- TAGCGGCCGCTCATTTACCCGGAGACAGGGAGA 
GGCTCTT -3' /mm^ : 1 2 ) ) ^ifijii \.fCo ^itb ^T-fe ^-f y PGR (Jl j; o T 
o;^e^t\ 5' iJlEcoRI, Sfil.^^bpy. 3' l^Notl f--^ hSr^-TS IgGl 

20 •^>?;5^^>'^ — P>r=^^(IL)-3cDNA^^}^-:/7^-^— IL3sEcoA(5'- CGGAAT 
TCGGCCGGCTGGGCCAGCATCAGGAGCAGGAGCAGC -3' /iB^J#-^ : 13), BamIL3ss(5'- 
GCGGATCCGCCGCCACCATGGTTCTTGCCAGCTCTAC -3' /iB^IJ#-^ : 1 4 ) ^ffiV^T PGR % 
^fV\ 5' ^^BamHI^ 3* Sf il, EcoRI f"^ b^^ti"^ IL3 i/^J^i-yHB^IJCss)]! 

25 1/ h n '^y(;v:^m^^ ^ -pMX EcoRI-NotI V Vfc IgGl ^S^i^ 
at^^^^AL. pMX-CHwild ^«^Lfeo T'y;?^ ^ K pMX-CHwild (D EcoRI-Sfil 
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•r-f bi^scFvCH-Dm-fe^^im^, pMX-HL-CHwild ^#fr. ^(DZ^y^^ K^^ 
^^/^^:^7!}m^ir^ t^i^ 12B5 (D scFv(HL M) (D C CHl-hinge-C 

(D BamHI-EcoRI f--^ h \^ IL3ss Irllji^. $ b |C Sf il f'-f b \Z scFv (L-H) ^11 
5 ii^. pMX-ILSss-LH-CHwild Sr«l| LfCo ^ y 7 ;^ ^ K 1? >f /l^^ 1?}* LH 
IE© scFv- CHl-hinge-CH2-CH3 fl^^m^M ^ ■A^M^-^tl^o &.Ji(D^y:^ ^ 

V^fi^^fi^tmo iiDK Pt-E mski^h9i^:^'7a^^iy3y LXBM^ 

10 Us B'Jc^ MPL/BaFS izMx.^^ Ufc r 6. ;fJP;i5t§#±ttii«#Q^7'cC«ii 
(mi. TPG) o ^^#:^^mLrV^J^^V>^^OBaF3{3:f^ 

^mMm'^'fi^^^. itmbJ^^/a^ofc dai. BaF3) » ^(D^}ii!i>h^4;^^:^m 
mmo^w^Mffis mmf}mm^\z.^7^m'r^ scFv- cHi-hinge-cH2-cH3 o;^- 

15 
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1. ur(Dj:m (a) ~ (c) ^-^tf, r=i=:^^h^i^(D7.t^v-=^:yi!^:^mo 
(c) T=^::^;^hf^ffi^^-r^^#;^ji^1-:5X^ 

2. X@ (a) <^>«:05, ^^f$:Sf=i-F1-5a^T-*5j;tmi||^#:<D^^ 
10 =i-Ki-53t^^^s^A§:Jx/'«Tfei9. §^1^. ^^^cT^aiHSTrJ-K-t- 
^mi^x-h ^ If 1^ felt 2 Kmm(Djjm. 

15 (D^mo 

25 wM(^^mo 

10. »^^;as#@#m'l4^^-efe^ii^« 1 ~ 9 m^-rtiM^wm(D:^m 
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12. Rr^!S:^;5sy :/;^-X'^«;i^TV^5^#:;0S, OTOX@ (a) ~ (c) 

(b) :2^^F v^^CHl-h i n g e-CH2-CH3K^^-^^;^^ 

(c) JM (b) xim^ntc-^mijii^^^n^m^m'imi^^im-t^jin 

13. Rl^^i^^sy >^;^^-e|^}f;h.TVNS^#:;as. £ATOX@ (a) ~ (c) 

10 ^-tt^^mKi: V) im^ti^ ^ t ^#tt ti-S. m^m l l JaB«©;^fe 

( a ) ^-©s^#:ii(c^-r6-:^^F a b ^f^i^-r ;5X^, 

ic) HU (b) Ti«$nfc-^^$i;^§r^|>#S#M'l4^^^{«-r5X@ 
15 14. etTOxm (a) ~ (c) Sr-^tP. T=f^X b#@#M'f4aT:#:©;^iJ'y 

20 (b) m^^mw^'\i^m^T=i'=^^hi¥m^^i-^^^^>^m^-r^i:u 

(c) r:^'::^;^bf^ffi^;t-r5^^Sr51l^-r^xa 

25 

17. g^^;aS|IHj}aiimi^^"'-^7P^^1-5atg^^-rS. 11^:^1 5 ^Thf^l 
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6 \-mm(D:^mo 

5 T*fe5. m^mi 8 Kmm(D^mo 
mo 

10 y-Sr, «-^^A-t-SXm^$e>{^-^tP. it^:®l 5-2 0©V^-ftld^^|E« 

1 i-l5«©;^?feo 
15 ^i^ii-5i«^:Si 4~2 2m^fti/?»>}s:|B«o;&^fe 

(a) ~ (c) ^^t^^mK^v)jm^n?>:it^!imtir^, 1*^^23(3:12 
( a ) ^-(D^m^mim-r^-^^m fv ^f^t-sx© 

20 (b) U-^mFv^CHl-h i ng e-CU2-CH3\Z'^^^^^:it\Z.^ 
(c) X@ (b) T'j«$tlfe:-*^^^^-ttf#S#Mtt^#:^f«-rSX@ 

(a) ~ (c) ^^n-^m\-^vim^M:Lt^wmtir^, tmmzsizm 

25 m<D:^mo 

( a ) m-'(D^m^mKMir^-:^mF a b &fm-r sx®. 
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(c) TM (b) Tim^fitz.~:^mm^i^^^t^^mwmmiPf^^i-^jiu 

2 6 . C H 3 tc:, r^y mm^K j; o T Knobs-into-holes 

2 8 . ^mw^'}iin.mK ~mmm^iffii$-x-h^. tmm 14-27 c^v^-f 

2 9. i^AT^x^ (a) ~ (c) ^^t^r^f^;^ h^#:^M5t1-5;^?feo 

(b) X@ (a) (D;^^y-:^v^'|z:j;i9^$n5T=?^;5^h^#:^=i-K*t- 

(c) X@ (b) T=^=^:^h^i^^M 

x-hox. m^mwi(Dm^\-^^hxmmir^mmo 

3 1 . ^mmK mmMMi^^i'/i^^^-r^mm^^ir^ ^ y^<^wt(o^y^ 

3 2. ^m^^mmmmfi^xh^mim^ o^t^\t^ 1 \mm<D%mo 
33. (D^^\z. a V) ^mm\: Lfc^mmK mmMmiy^^/^^m-r^ 

M^^-rs. If ^11 3 o~3 2 (D\>-rfiM^mM(Dm^. 

3 4 . ^^©M ^ mm(D^mmm-ii)^ v ^-^ -xi^ufi, ^^o^#:© c h 3 jc, 

T^J ^g^r J: o T Knobs-into-holes ;aS^A$ tLTV^ 5 ^ :Sr#^ 1 1"^ T 
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SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Method for screening of agonist bispecific antibody 

<130> C1-A0204P 

<150> P 2002-127260 
<151> 2002-04-26 

<160> 14 

<170> Patentin Ver. 2. 0 

<210> 1 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 



<400> 1 

ggaattcgcc gccaccatgg agtttgggct gagctgggtt ttcct 



45 
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<210> 2 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 2 

gcatgcatgg cccccgaggc cactcacctt tgatctccag cttggtccct ccgccgaa 58 

<210> 3 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Simthesized Primer Sequence 

<400> 3 

ggcggcggcg gctccggtgg tggtggatcc caggtgcagc tggtgcagtc tgg 53 

<210> 4 
<211> 54 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

gcatgcatgg cccccgaggc cactcacctg aagagacggt gaccattgtc cctt 54 

<210> 5 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 5 

agtcagtcgg cccagccggc catggcggac tacaaagaca tccagatgac ccagtctcct 60 

<210> 6 
<211> 76 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 6 

ggagcGgccg ccgccagaac caccaccacc agaaccacca ccacctttga tctccagctt 60 
ggtccctccg ccgaaa 76 

<210> 7 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

tcgaattcgg cctcgggggc cagctttctg gggcaggcca ggcctgacct tggcttt 57 

<210> 8 

<211> 60 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

cacggtgggc atgtgtgagt tttgtcacaa gatttgggct caactttctt gtccaccttg 60 

<210> 9 
<211> 60 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

caaaactcac acatgcccac cgtgcccagc acctgaactc ctggggggac cgtcagtctt 60 

<210> 10 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
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Synthesized Primer Sequence 
<400> 10 

acacctgtgg ttctcggggc tgccctttgg ctttggagat ggttttctcg atg 53 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

ggcagccccg agaaccacag gtgtacaccc 30 

<210> 12 
<2H> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 12 



tagcggccgc tcatttaccc ggagacaggg agaggctctt 



40 



<210> 13 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 13 

cggaattcgg ccggctgggc cagcatcagg agcaggagca gc 42 

<210> 14 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 



14 



gcggatccgc cgccaccatg gttcttgcca gctctac 



37 
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